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A Generic  Review of the Acan t h a c l i s i n e  Antlio~s 
Based on Larvae (Neurop t e r a  : My~meleon t idae)  l 
Lionel  A .  stangeL and Robert B. ~ i l l e r ~  
IBTRODUCTIOH 
The t r i b e  Acan thac l i s i n i  Navas con t a in s  14 
d e s c r i b e d  g e n e r a  wh ich  we r e c o g n i z e  a s  
va l id .  We have reared  l a rvae  of  8 of  t he se  
( A c a n t h a c l i s i s  Rambur, C e n t r o c l i s i s  Navas, 
Fadr ina  Navas, Pa rcmthac l i s i s  Banks, Phcmo- 
c l i s i s  Banks, S y n c l i s i s  Navas, Syngenes  
Kolbe,  and V e l l a  ~ a v a s ) .  I n  a d d i t i o n ,  we 
have  s t u d i e d  p r e s e r v e d  l a r v a e  f rom Aus- 
t r a l i a  which probably  r e p r e s e n t  t h e  g e n u s  
H e o c l i s i s  Navas. T h i s  r e p r e s e n t s  t h e  ma- 
j o r i t y  of the  taxa ,  l ack ing  only  t he  s m a l l  
genera Avia  Navas, Cos ina  Navas, Madra s  ta 
Navas, M e s t r e s s a  Navas, and S t i p h r o n e u r i a  
Gers taecker.  S tud i e s  of  t h e s e  l a rvae  have 
revealed s t r ' u c tu r a l  d i f f e r e n c e s ,  e s p e c i a l l y  
of  t he  mandible, which we have employed t o  
p r o v i d e  i d e n t i f i c a t i o n  o f  t h e s e  g e n e r a  by 
means of de sc r ip t i ons ,  keys, and i l l u s t r a -  
t i o n s .  A l so ,  s i n c e  no  modern key  e x i s t s ,  
we a r e  providing a  key t o  t he  genera based 
on a d u l t s  which w i l l  provide some f u r t h e r  
i n s i g h t  on t h e  g e n e r i c  r e l a t i o n s h i p s .  Ob- 
s e r v a t i o n s  on t h e  t r i b a l  d i f f e r e n c e s  o f  
Myrme leon t idae  based  on  l a r v a e  a r e  made 
wi th  a  pre l iminary  key t o  t h e  known t r i b e s .  
Tr ibe  Acan thac l i s i n i  Navas 1912 
I n c l u d e d  g e n e r a :  A c a n t h a c l i s i s  Ram- 
bur,  Avia  Navas (=Jays ~ a v a s ) ,  C e n t r o c l i s i s  
Navas ( = s o g r a  Navas, =Neboda Navas , =Neo- 
c l i s i s  Navas, = S t e n o c l i s i s  Navas, 'Sograssa 
~ a v a s ) ,  C o s i n a  Navas, B e o c l i s i s  Navas,  
Madras ta Navas , Mest ressa  Navas , Parantha-  
c l i s i s  Banks, P h a n o c l i s i s  Banks ( = N o r a  
Navas), S t i p h r o n e u r i a  Gerstaecker  ( = ~ e r i ~ a  
~ a v a s ) ,  S y n c l i s i s  Navas, Syngenes  Kolbe 
('Onclus Navas), Vel la  Navas (=Gyroplectron 
~ s b e n - p e t e r s e n )  [Note: The genus V e l l a s s a  
Navas i s  of uncer ta in  s t a t u s ] .  
G e n e r a l  Bio logy:  P r i n c i p i  (1947) de- 
t a i l e d  t h e  b i o l o g y  o f  S y n c l i s i s  b a e t i c a  
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 ambu bur), w h e r e a s  S t e f f a n  (1975) p r o v i d e s  
a d d i t i o n a l  da t a  on t h i s  spec i e s  a s  w e l l  a s  
on Acan thac l i s i s  o c c i t a n i c a  (Vi l l e r s ) .  Our 
b e s t  b i o l o g i c a l  da t a  on t he  Acan thac l i s i n i ,  
e x c l u d i n g  l a r v a l  b e h a v i o r ,  a r e  b a s e d  on 
o b s e r v a t i o n s  o f  P a r a n t h a c l i s i s  c o n g e n e r  
(Hagen) made near  Reno, Nevada. I n  common 
wi th  most a n t l i o n s ,  P. congene r  l a y  eggs a t  
dusk.  A s  t h e  f e m a l e  e x p e l s  t h e  e g g s ,  s h e  
evenly c o a t s  them wi th  sand, us ing  t h e  pos- 
t e r i o r  gonapophysis. The eggs a r e  sha l l owly  
b u r i e d ,  i n  c o n t r a s t  t o  o t h e r  known non- 
a c a n t h a c l i s i n e  s p e c i e s  which lay  t h e i r  eggs 
on t h e  s u r f a c e .  Some f e m a l e s  c a u g h t  j u s t  
a f t e r  dusk  s t i l l  had egg  m a t e r i a l  on t h e  
end o f  t h e i r  abdomens where  some had been 
b roken .  T h e i r  abdomens a p p e a r e d  empty.  
Like most a n t l i o n  spec i e s  w i th  t h i c k  abdo- 
mens,  P a r a n t h a c l i s i s  s p e c i e s  l a y  e g g s  i n  
b a t c h e s  r a t h e r  t h a n  a  few e v e r y  day. One 
female cap tured  a t  dusk had a  plump abdomen 
and l a y e d  20 e g g s  wh ich  l e f t  h e r  abdomen 
empty. The eggs were l a rge  and oblong and 
hatched i n  24 days. L i t t l e  o r  no expansion 
o f  t h e  head  c a p s u l e  and m a n d i b l e s  t a k e s  
p l a c e  upon h a t c h i n g  i n  P a r a n t h a c l i s i s .  
T h i s  i s  u n l i k e  o t h e r  t r i b e s  whe re  upon 
h a t c h i n g  t h e  head  c a p s u l e  and m a n d i b 1 . e ~  
expand wi th  t he  mandibles  hanging l i k e  l imp 
s p a g h e t t i  b e f o r e  expans ion .  O t h e r  c h a r -  
a c t e r i s t i c s  a r e  s i m i l a r  t o  la rvae  i n  o t h e r  
t r i b e s .  The re  a r e  t h r e e  l a r v a l  i n s t a r s ,  
and d i a p a u s e ,  i f  assumed,  o c c u r s  i n  t h e  
l a r v a  i n  t he  sand and not  i n  t he  cocoon nor  
i n  t h e  egg. The cocoon i s  c o n s t r u c t e d  o f  
s i l k  b e n e a t h  t h e  s and  w i t h  s and  g r a i n s  
cover ing  t he  sur face .  The mobile pupa d ig s  
i t s  way t o  t h e  s u r f a c e  of  t h e  s and  whe re  
t he  a d u l t  emerges and then c l imbs  any con- 
ven i en t  ob j ec t  before  expanding i t s  anten-  
nae, wings, and abdomen. 
D e s c r i p t i o n  (based on la rvae) :  Three- 
segmented l a b i a l  palpus s h o r t e r  than basa l  
width o f  mandible; d i s t a l  palpomere 1.5 t o  
3.0 t imes  longer  than wide; sensory opening 
v a r i a b l e  i n  s i z e ;  mand ib l e  w i t h  1 ( P a r a n -  
t h a c l i s i s ) ,  2 ( C e n t r o c l i s i s ) ,  o r  3  t e e t h -  
when 3 ,  b a s a l  t o o t h  s h o r t e r  t h a n  d i s t a l  
one ;  l a t e r a l  m a r g i n  w i t h  o r  w i t h o u t  l o n g  
s e t a e ,  but s e t a e  never  longer  than one-half 
g r e a t e s t  w i d t h  o f  m a n d i b l e ;  m e s o t h o r a c i c  
s p i r a c l e  n o t  bo rne  on t u b e r c l e ;  s c o l i  ab -  
- 
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s e n t ;  dol ichas t e r s  absent  on head; abdomi- 
n a l  s t e r n i t e  V I I I  without  submedian t e e t h ;  
s t e r n i t e  I X  w i t h o u t  e n l a r g e d  p a i r  o f  d i g -  
ging s e t a e ;  t e r g i t e  I X  without  median lobe 
bear ing  median s c l e r o t i z e d  process. 
L a r v a l  Behav io r :  None o f  t h e  l a r v a e  
s tudied  cons t ruc t  p i t  f a l l  t raps .  Two d i s -  
t i n c t  t y p e s  o f  l o c o m o t i o n  a r e  p r e s e n t .  
Backward movement o n l y  i s  found i n  t h e  
genera P h a n o c l i s i s  and V e l l a .  Forward and 
backward movement a r e  found i n  Acantha-  
c l is is ,  C e n t r o c l i s i s ,  F a d r i n a ,  H e o c l i s i s ,  
P a r a n t h a c l i s i s ,  Syngenes ,  and S y n c l i s i s .  
The l a t t e r  t h r e e  g e n e r a  a r e  f a s t  r u n n e r s  
and bu r rower s .  C e n t r o c l i s i s  l a r v a e  a r e  
slow creepers  and diggers .  Acan thac  l isis,  
H e o c l i s i s ,  and F a d r i n a  l a r v a e  a r e  f a s t  
burrowers but  seldom move forward r a p i d l y ,  
a t  l e a s t  under l abo ra to ry  condi t ions .  The 
larvae u sua l ly  i nhab i t  open t r a c t s  of  sand 
where cons iderable  sand  d e p t h  i s  r e q u i r e d  
f o r  t e m p e r a t u r e  r e g u l a t i o n ,  p r o t e c t i o n  of  
t h e  . l a r g e  cocoon,  e s c a p e  and c o n c e a l m e n t  
f r o m  p r e d a t o r s ,  a s  w e l l  a s  s p a c e  f o r  
huntiig prey.  Most s p e c i e s  a r e  i n c e s s a n t  
f e e d e r s  ( e x c e p t  n o t a b l y  C e n t r o c l i s i s  and 
P a r a n t h a c l i s i s )  and r e q u i r e  a  f a i r l y  h i g h  
sand s u r f a c e  t e m p e r a t u r e  t o  pupa te .  The 
cocoon i s  c o n s t r u c t e d  i n  a  s i n g l e  day  and 
the  period from cons t ruc t ion  of  t h e  cocoon 
t o  the  emergence o f  t he  a d u l t  i s  5423 days 
i n  a l l  o f  t h e  g e n e r a  r e a r e d  s o  f a r  e x c e p t  
F a d r i n a  (35 days) .  A l l  o f  t h e  g e n e r a  
s tudied ,  except C e n t r o c l i s i s ,  feed when the  
sand temperature i s  warm, but  avoid extreme 
temperatures  above o r  below s a f e  l e v e l s  by 
burrowing deeply i n  t he  sand. It i s  common 
t o  s e e  them a - c t i v e  on t h e  s u r f a c e  i n  mid-  
morning ,  l a t e  a f t e r n o o n ,  and v e r y  warm 
n i g h t s .  C e n t r o c l i s i s  i s  t h e  e x c e p t i o n  a s  
the  spec ies  s tud i ed  i s  s t r i c t l y  noc turna l .  
D i s c u s s i o n :  T h i s  t r i b e  i s  w e l l  de -  
f i n e d  by b o t h  l a r v a l  and a d u l t  c h a r a c t e r s  
and shows l i m i t e d  s t r u c t u r a l  d i v e r s i t y  i n  
compar i son  t o  most  t r i b e s  o f  a n t l i o n s .  
somi  g roup  c h a r a c t e r s  a r e  p r e s e n t  wh ich  
s u g g e s t  a t  l e a s t  4 subgroups :  Group 1 - 
C e n t r o c l i s i s  and P a r a n t h a c l i s i s ;  Group 2  - 
Syngenes and S y n c l i s i s ;  Group 3  - Acantha-  
c l i s i s ,  F a d r i n a ,  and P h a n o c l i s i s ; G r o u p 4  - 
H e o c l i s i s  and V e l l a .  Navas (1912) divided 
t h e  t r i b e  i n t o  2  g roups ;  " u n c i n a t i "  ( a d u l t  
t i b i a l  s p u r s  b e n t  a t  n e a r l y  r i g h t  a n g l e )  
and "uncat  i" ( t i b i a l  s p u r s  e v e n l y  cu rved ) .  
These 2  groups appear t o  be f a i r l y  n a t u r a l  
d i v i s i o n s  b u t  s i n c e  t h e  names a r e  n o t  de-  
r i ved  from included genera they a r e  nomina  
nuda .  Pe rhaps  when t h e  l a r v a l  s t a g e s  o f  
Avia ,  Cos ina ,  M a d r a s t a ,  M e s t r e s s a ,  and 
S t i p h r o n e u r i a  a r e  known, a  l o g i c a l  sub -  
d i v i s i o n  of t he  t r i b e  can be made. The two 
most h igh ly  evolved genera based on l a r v a l  
s t r u c t u r e  and behavior a r e  C e n t r o c l i s i s  and 
P a r a n t h a c l i s i s .  Both a p p e a r  t o  be s e l e c t  
f e e d e r s  i n  t h e  l a b o r a t o r y  and show r e -  
duc t ions  i n  the  mandibular t e e t h  t o  2  (Cen- 
t r o c l i s i s )  o r  1 ( P a r a n t h a c l i s i s ) .  A l so ,  
b o t h  g e n e r a  have  h i g h l y  r educed  a n t e n n a e  
wh ich  a r e  a l s o  r educed  i n  one s p e c i e s  o f  
F a d r i n a .  S y n c l i s i s  and Syngenes appear t o  
have evolved convergently i n  s t r u c t u r e  and 
behavior. Both genira a r e  f a s t  runners  and 
b u r r o w e r s ,  a p p a r e n t l y  f a v o r i n g  c o a s t a l  
beach  dunes ,  h a v i n g  r e l a t i v e l y  l o n g  man- 
d i b l e s  and w i t h  s t e r n i t e  I X  r e l a t i v e l y  
pointed and without  peg-l ike s e t a e  on s t e r -  
n i t e  V I I I  ( F i g s .  8, 9). F i n a l l y ,  P h a n o -  
c l i s i s  a p p e a r s  t o  be  r e l a t i v e l y  p l e s i o -  
morph ic  i n  many a d u l t  c h a r a c t e r s  ( d i s t a l  
pa l pomere ,  p r e t a r s a l  c l a w s )  b u t  i t s  l a r v a  
moves o n l y  backward ,  a  b e h a v i o r a l  t r a i t  
shared by the  un re l a t ed  Ve l l a .  
Measurements: Measurements ( i n  mm) of 
the  head capsule were made from the  v e n t r a l  
surface.  The long i tud ina l  measurement was 
made a long  the midl ine  from the  base of t he  
head  c a p s u l e  t o  t h e  l e v e l  o f  t h e  m a n d i b l e  
base. The width was measured a t  t he  wides t  
p a r t  o f  t h e  head  c a p s u l e .  The m a n d i b l e  
length  was measured (do r sa l  s i d e )  from the  
b a s e  t o  t h e  d i s t a l  s i d e  o f  t h e  d i s t a l  
t o o t h .  The w i d t h  was measured  a t  t h e  
w i d e s t  p a r t  o f  t h e  mandib le .  The a v e r a g e  
measurements a r e  given wi th  the  number of 
specimens examined i n  parenthesis .  
I l l u s t r a t i o n s :  The pho tog raphs  a r e  
a l l  o f  t h e  3rd  i n s t a r  l a r v a  e x c e p t  f o r  
F igure  8 ( ~ y n c l i s i s  b a e t i c a )  which i s  based 
on a  2nd i n s t a r  l a r v a .  F i g u r e  16  o f  Acan- 
t h a c l i s i s  sp. shows a  deformed middle too th  
o f  t h e  r i g h t  mandib le .  The l e f t  m a n d i b l e  
o f  F i g u r e  16 and b o t h  m a n d i b l e s  o f  F i g u r e  
20 show t h e  n o r m a l  c o n d i t i o n  o f  t h e  man- 
d i b u l a r  teeth.  The photographs were taken 
by Robert B. Mi l l e r .  
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Key t o  Genera of  Acan thac l i s in i  
LARVAE 
1. S t e r n i t e  V I I I  without  s h o r t ,  b lun t ,  peg- l ike  s e t a e  a l though s t o u t  but  point-  
e d  d i g g i n g  s e t a e  p r e s e n t  ( F i g s .  8  - 1 1 )  ..................................... 2 
S t e r n i t e  V I I I  w i t h  numerous s h o r t ,  p e g - l i k e  s e t a e  ( apex  t r u n c a t e )  (F igs .  
3 - 7 )  ..................................................................... 5 
2. Ven t r a l  head capsule dense ly  s e to se ,  except  a long  midl ine  (Fig. 21); Western 
H e m i s p h e r e  ........................................................... V e l l a  
V e n t r a l  s u r f a c e  o f  head c a p s u l e  g l a b r o u s  except  l a t e r a l l y  ( ~ i g .  25) ...... 3 
3. Mandible w i th  prominent s e t a e  on i n t e r i o r  margin of mandible between tooth  1 
and m a n d i b u l a r  b a s e ;  s t e r n i t e  I X  b r o a d l y  rounded  (F ig .  11 ) ;  A u s t r a l i a  
............................................................ H e o c l i s i s  
Mand ib l e  w i t h o u t  s e t a e  be tween  t o o t h  1 and m a n d i b u l a r  b a s e ; s t e r n i t e  I X  
p o i n t e d  ( F i g s .  1 2 ,  1 3 )  ................................................... 4 
4. Anter ior  margin of  c l y ~ e a l - l a b r u m  produced a s  a  rounded lob  (Fig.  13 ) ;  
E t h i o p i a n  ......................................................... S y n g e n e s  
A n t e r i o r  margin  o f  c l y p e a l - l a b r u m  e m a r g i n a t e  (F ig .  12) ;Pa learc t ic  .......... 
S y n c  1 i s  i s  .................................................................. 
5. Mandible with 1 o r  2 t e e t h  and without  s e t a e  on the  i n t e r i o r  margin of 
.................................................. m a n d i b l e  ( ~ i ~ s .  1 8 , 1 9 )  6  
Mandible wi th  3  t e e t h  and s e t a e  present  on i n t e r i o r  margin of mandible(Figs. 
................................................................... 1 4 - 1 6 )  7  
6. Mand ib l e  w i t h  1 t o o t h  (F ig .  19);  N e a r c t i c  ................... P a r a n t h a c l i s i s  
Mand ib l e  w i t h  2  t e e t h  (F ig .  18 ) ;  Old World .................... C e n t r o c l i s i s  
7. Tooth 3 of mandible longer than middle too th  by a t  l e a s t  1.5 times(Fig. 14); 
E t h i o p i a n  .......................................................... F a d r  i n a  
Tooth 3  of mandible s h o r t e r  than middle too th  (F igs .  15-16) .............. 8 
8. Mandible w i th  too th  2  no t i ceab ly  c l o s e r  t o  t oo th  3  than tooth  1 (Fig. 16); 
d i s t a n c e  between mandibular t e e t h  1 and 3 g r e a t e r  than g r e a t e s t  width of 
mandible; v e n t r a l  head capsule  w i th  t h i n l y  s c a t t e r e d  se t ae ; l a rva  a b l e  t o  run 
forward .................................................... Acan thac l i s i s  
Mandible w i t h  too th  2  s l i g h t l y  c l o s e r  t o  too th  1 than 3 ( ~ i g .  15); d i s t ance  
between mandibular t e e t h  equa l  t o  o r  s l i g h t l y  l e s s  than g r e a t e s t  width of  
mandible; v e n t r a l  head capsule  glabrous;  l a r v a  moves backward on1y;Ethiopian 
............................................................... Phanoc l i s i s  
ADULTS 
1. T i b i a 1  s p u r s  b e n t  a t  n e a r l y  r i g h t  a n g l e ,  o f t e n  w i t h  f l a n g e  ............... 2 
T ib i a1  spu r s  gen t ly  curved ............................................... 8 
2. Hindfemur without  e longate  sensory h a i r ;  c o s t a l  a r e a  of  forewing usua l ly  
b i a r e o l a t e ,  upper s e r i e s  o f  c e l l u l e s  not  much s m a l l e r  than lower s e r i e s  ... 3 
Hindfemur w i th  e longate  sensory h a i r ;  c o s t a l  a r ea  s imple ,  o r ,  i f  b i a r e o l a t e ,  
then upper s e r i e s  of c e l l u l e s  much s m a l l e r  t h a n  l o w e r  s e r i e s  ............. 4 
3. ~ i d f e m i r  with 1 e longate  sensory h a i r ;  male e c t o p r o c t  with long pos tven t r a l  
lobe;  t e rga  V and V I  wi thout  s i l v e r y  pubescence; Eth iopian ,  Middle East  .... 
....................................................... Syngenes Kolbe 
Midfemur w i th  2  e longate  sensory h a i r s ;  male ec top roc t  sho r t ;  t e rga  V and V I  
w i t h  s i l v e r y ,  a p p r e s s e d  pubescence ;  P a l a e a r c t i c  ............ S y n c l i s i s  Navas 
4. Forewing c o s t a l  a r ea  most ly simple; ocu la r  r i m  with white  s e t a e  t h a t  p r o j e c t  -
................................................................. o v e r  e y e  5 
Fo rewing  c o s t a l  a r e a  p r e d o m i n a t e l y  b i a r e o l a t e ;  o c u l a r  r i m  w i t h o u t  s e t a e  
........................ e x c e p t  some t imes  a  t u f t  o f  b l a c k  s e t a e  a n t e r i o r l y  6 
5. Forelemur and midfemur with a t  l e a s t  two e longate  sensory h a i r s ;  ocu l a r  r i m  
............... w i t h  l o n g  s e t a e  (much l o n g e r  t h a n  w i d t h  o f  s c a p e ) ;  Old World 
......................................................... C e n t r o c l i s i s  Navas 
Forefemur and midfemur w i th  only  1 e longa te  sensory  h a i r ;  ocu l a r  r i m  w i th  
.............. v e r y  s h o r t  s e t a e  (much s h o r t e r  t h a n  w i d t h  o f  s c a p e ) ;  N e a r c t i c  
....................................................... P a r a n t h a c l i s i s  Banks 
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1 Paranthacl isis sp. 2 Centrocl isis punctulata 
. . . . . .  .-- 
- 
. .~ 
-. 
3 Centroclisis punctulata 
6. P r e t a r s a l  claws slender.longer than t i b i a 1  spurs; pronotum longer than wide; 
d i s t a l  palpomere of labium with small ,  oval-shaped sensory 0pening;Ethiopian 
......................................................... Phlmoclisis  Banks 
P r e t a r s a l  c l a w s  s m a l l e r  than t i b i a 1  spurs;pronotum a s  wide o r  w i d e r  than 
long; d i s t a l  palpomere of labium with an elongate s l i t - l i k e  sensoryopening 
.......................................................................... 7 
7. T i b i a l  spur produced a s  f lange j u s t  before "bend"; hindfemur not abrupt ly  
swollen near base; male ectoproct  with postventra l  lobe more than 3 t imes 
longer  than  w i d e ; P a l e a r c t i c  ........................... A c a n t h a c l i s i a  Rambur 
T i b i a l  spur no t  expanded jus t  before "bend" but much wider ~omewhatbefore 
t h i s  point ;  hindfemur abruptly swollen near baseamale ectoproct  wi th  post- 
............... ven t ra l  lobe much broeder t h a n  long; E t h i o p i a n  F a d r i n a  Navas 
8. Hindfemur with elongate sensory h a i r  ..................................... 9 
................................. Hindfemur without elongate sensory h a i r  10 
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9. Hindwing p o s t e r i o r  a r ea  a t  medial  fo rk  a t  l e a s t  1.5 t imes  h igher  than g rea t -  
e s t  p r e s e c t o r a l  he ight ;  hindwing p r e s e c t o r a l  a r e a  wi thout  accessory longi-  
t u d i n a l  v e i n ;  h indwing  w i t h o u t  l a r g e  d a r k  s p o t s ;  Wes te rn  Hemisphere  
Vella Navas ................................................................ 
Hindwing p o s t e r i o r  a r ea  a t  medial  fo rk  no h igher  than g r e a t e s t  p r e s e c t o r a l  
height ;hindwing p re sec to ra l  a r e a  wi th  s h o r t  accessory  long i tud ina l  ve in  near 
m i d d l e  n e x t  t o  r a d i a l  ve in ;h indwing  w i t h  l a r g e  d a r k  s p o t  n e a r  s t i g m a  and 
c e n t e r  o f  w ing  a t  a b o u t  213 d i s t a n c e  t o  a p e x ;  I n d i a ,  Burma (Note:  One 
................ s p e c i e s  d e s c r i b e d  f rom A f r i c a  b u t  m i s l a b e l i n g  i s  s u s p e c t e d )  
................................................. St iph roneu r i a  Gerstaecker  
10. Radia l  s e c t o r  a r i s e s  much c l o s e r  t o  c u b i t a l  f o r k  i n  forewing than t o  medial  
fo rk  i n  hindwing; d i s t a l  palpomere of labium r e l a t i v e l y  s h o r t  with a  long 
o v a l - s h a p e d  s e n s o r y  open ing ;  A u s t r a l i a  ........................ C o s i n e  Navas 
Radial  s e c t o r  i n  about same r e l a t i v e  p o s i t i o n  t o  c u b i t a l  fork  (forewing) and 
medial  f o r k  (hindwing) i n  both wings; d i s t a l  palpomere of  labium e longate  
.................................. w i t h  a  l o n g  s l i t - l i k e  s e n s o r y  o p e n i n g  11 
11. Forewing c o s t a l  area narrow and s ing l e -ce l l ed  a t  b a s a l  1 /2  sometimes be- 
coming b i a r e o l a t e  d i s t a l l y  al though not  changing much in  wid th  before  s t igma 
......................................................................... 1 2  
.................. Forewing c o s t a l  a r ea  broad and 2-cel led from near  base 13  
12. Eye v e r y  l a r g e ,  g r e a t e s t  o c u l a r  w i d t h  n e a r l y  t w i c e  t h a t  o f  i n t e r o c u l a r  
d i s t a n c e ;  ma le  t e r g i t e  V I  p o s t e r i o r l y  w i t h  d e n s e  b l a c k  o r  w h i t e  s e t a e  i n  
marked contrasttoprecedingtergites; E t h i o p i a n  ............... A v i a  Navas 
Eye only  moderately enlarged,  l e s s  than 1.5 t imes  i n t e r o c u l a r  d i s t ance ;  male 
t e r g i t e  V I  w i t h o u t  u n u s u a l  v e s t i t u r e ;  Aus t r a l i an  ........... H e s t r e s e a  Navas 
13. Hindwing wi th  hypost igmatic  c e l l  l e s s  than 4  time longer  than h igh;  apex  o f  
hindwing wi th  s t rong  concavity beyond c e l l  d i s t a l  t o  hypos t igmat ic  c e l l ;  
.......................................... P h i l i p p i n e s  M a d r a s  t a N a v a s  
Hindwing wi th  hypost igmatic  c e l l  more than 7  t imes  longer than high; hind- 
.............. wing w i t h o u t  c o n c a v i t y  i n  a p i c a l  f i e l d ;  A u s t r a l i a ,  ? I n d o n e s i a  
Heoc l i s i s  Navas 
............................................................ 
Acan thac l i s i s  Rambur 1842 
(F igs .  4 ,  16, 20) 
Re fe rence :  S t e f f a n  (1975),  B r a u e r  (18551, 
Hagen (1873, 18871, Red tenbache r  (18841, 
Willmann (1977) 
D e s c r i p t i o n :  Head c a p s u l e  ( 1 )  4.9 m m  
l ong ,  3.8 w ide ;  m a n d i b l e  1.5 l o n g ,  .8 w i d e ;  
a n t e r i o r  margin o f  clypeal- labrum produced 
a s  a  rounded l o b e ;  a n t e n n a  l o n g e r  t h a n  
basa l  width o f  mandible; d i s t a l  palpomere 
of  labium about 2  t imes  longer than broad, 
s e n s o r y  open ing  s m a l l ,  n o t  b u l g i n g ;  man- 
d i b l e  s t r o n g l y  broadened  a t  t o o t h  1, d i s -  
t a n c e  be tween t e e t h  1 and 3  g r e a t e r  t h a n  
g r e a t e s t  width of mandible; too th  2  longes t  
and c l o s e r  t o  t o o t h  3  t h a n  t o  1; u s u a l l y  2  
s e t a e  between t e e t h  1 and 2, 1 s e t a  between 
t e e t h  2  and 3; s e t a e  on e x t e r i o r  m a r g i n  o f  
mandible extending somewhat beyond too th  2, 
longes t  s e t a e  about 1 /3  g r e a t e s t  mandibular 
w i d t h ;  v e n t r a l  head c a p s u l e  w i t h  s e v e r a l  
well-separated s e t a e  (2nd and 3rd i n s t a r s ) ,  
o r  glabrous (1s t  i n s t a r ) ;  abdomen wi th  long 
d a r k  s e t a e  e s p e c i a l l y  l a t e r a l l y  on s t e r -  
n i t e s  I - V I ;  s t e r n i t e  V I I I  and I X  wi th  many 
p e g - l i k e  s e t a e ;  s t e r n i t e  I X  b r o a d l y  
rounded. 
T h i s  genus  h a s  a  c o m b i n a t i o n  o f  peg-  
l i k e  s e t a e  on s t e r n i t e s  V I I I  and I X ,  t h r e e  
widely spaced t e e t h  on the  mandibles, and a  
middle tooth longer  than the  d i s t a l  too th ,  
wh ich  d i s t i n g u i s h e s  i t  f rom o t h e r  known 
g e n e r a .  I t  i s  u n i q u e  i n  h a v i n g  t h i n l y -  
s c a t t e r e d  s e t a e  o n  t h e  v e n t r a l  head  cap-  
s u l e .  
Behavior: Large la rvae  were found i n  
Egypt  i n  deep  s a n d  around t h e  b a s e  o f  a  
palm t r e e .  They move backward and forward 
rap id ly .  However, i n  pu r su i t  of prey they 
appear t o  move only  backward. 
L a r v a e  s t u d i e d :  A c a n t h a c l i s i s  sp. 
EGYPT:Ismailaia, June 6, 1984, R. B. M i l l e r  
and L. A. S t a n g e  (3 SC, 5 MC).  
C e n t r o c l i s i s  Navas 1909 
(F igs .  2 ,  3 ,  18, 22) 
( = ~ o g r a  Navas 1912,  =Neboda  Navas 1911,  
= N e o c l i s i s  Navas 1914, = S o g r a s s a  Navas 
1924, = S t e n o c l i s i s  Navas 1932) 
D e s c r i p t i o n :  Head c a p s u l e  (1 )  3.4 m m  
l o n g ,  3.0 w i d e ;  mand ib l e  1.1 l o n g ,  .55 
wide; a n t e r i o r  margin of clypeal- labrum not  
produced, widely emarginate;  d i s t a l  palpo- 
mere o f  l a b i u m  a b o u t  2  t i m e s  l o n g e r  t h a n  
wide ;  s e n s o r y  o p e n i n g  m o d e r a t e l y  l a r g e ,  
b u l g i n g ;  a n t e n n a  a b o u t  a s  l o n g  a s  b a s a l  
width of mandible; mandibles t h i c k  wi th  2  
- - 
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4 Acanthaclisis sp. 5 Fadrina sp. 
6 Paranthaclisis 7 Phanoclisis longicollis 
8 Synclisis baetica I rnrn. 9 Syngenes longicornis 
strong t ee th  and no se tae  on along i n t e r i o r  
margin; t ee th  of  about equal s i z e ;  e x t e r i o r  
margin of mandible wi th  shor t  s e t a e  ending 
a t  t o o t h  2 ;  mandible o f  uniform w i d t h  t o  
d i s t a l  t o o t h ;  abdomen w i t h  numerous long  
b l a c k  s e t a e  on e t e r n i t e s  I-VII; s t e r n i t e s  
VIII and I X  with numerous shor t ,  blunt peg- 
l i k e  se tae ;  s t e r n i t e  I X  broadly rounded. 
The 2-toothed mandible w i t h o u t  s e t a e  
on t h e  i n n e r  margin i s  unique among t h e  
known genera of the t r ibe .  
Behavior: The l a r v a  o f  t h e  s p e c i e s  
studied moves both backward and forward but 
q u i t e  slowly.  The mandibles  a r e  t h e  most 
powerful  observed i n  t h e  A c a n t h a c l i s i n i  
which a l l o w s  t h e  l a r v a  . to feed on h a r d e r -  
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b o d i e d  p r e y  t h a n  m o s t  o t h e r  t y p e s  o f  
a n t l i o n s  known t o  us .  The m a n d i b l e s  a r e  
b u i l t  f o r  more p o w e r f u l  g r a s p i n g  o f  p r ey .  
T h i s  s u g g e s t s  why no s e t a e  a r e  p r e s e n t  on 
t he  inner  margin of  t he  mandibles,  a s  t h e s e  
would be broken i f  present .  Other  acantha-  
c l i s i n e  l a r v a e  s t u d i e d  d r a g  p r e y  s w i f t l y  
t h r o u g h  t h e  sand  k i l l i n g  them r e l a t i v e l y  
s l o w l y  a s  t h e y  a r e  e a t e n .  They r e l y  on 
speed and s t r e n g t h  r a t h e r  than f a s t - a c t i n g  
t o x i c i t y .  However, a l t h o u g h  t h e  C e n t r o -  
c l i s i s  l a r v a  s t u d i e d  was v e r y  p o w e r f u l  i t  
was s l ow  moving. O b s e r v a t i o n s  r e v e a l e d  
t h a t  v e r y  s t r o n g  t o x i n  was i n j e c t e d  i n t o  
p r e y  s i n c e  l a r g e  p r e y  were  p a r a l y z e d  i n  a  
few seconds  and w e r e  l i f e l e s s  w i t h i n  1 0  
seconds .  T h i s  i s  i m p o r t a n t  t o  t h e  l a r v a  
b e c a u s e  i t  l a c k s  s u f f i c i e n t  s p e e d  t o  p r o -  
t e c t  i t s e l f  a g a i n s t  i t s  p r e y  by r a p i d l y  
d i g g i n g  t h r o u g h  t h e  s o i l .  The l a r v a  was 
no t  an incessan t  feeder  a s  a r e  o t h e r  genera 
d i scussed  except  P a r a n t h a c l i s i s .  I t  would 
r e s t  f o r  a  few days  a f t e r  a  s i z e a b l e  mea l  
without  d igg ing  near  t he  sur face .  Also,  i t  
proved t o  be s t r i c t l y  noc tu rna l ,  and would 
d i g  d e e p l y  i f  exposed  t o  l i g h t .  I t  c a p -  
t u r e d  p r e y  by s l o w l y  d i g g i n g  backward  and 
wh ipp ing  i t s  head backward  a t  p rey .  The 
t i m e  p a s s e d  f rom cocoon c o n s t r u c t i o n  t o  
a d u l t  emergence was 56 days. This  appears  
t o  be t h e  l a r g e s t  a c a n t h a c l i s i n e  g e n u s  i n  
t e r m s  o f  d e s c r i b e d  s p e c i e s  (34 )  and a l s o  
t h e  most  w i d e l y  d i s t r i b u t e d ,  f rom S o u t h  
Af r i ca  no r th  t o  Morocco and e a s t  t o  Malaya. 
S i n c e  t h e  l a r v a e  l i v e  deep  unde r  t h e  s a n d  
dur ing  t he  day they  should be searched f o r  
a t  n i g h t .  
Larvae Studied: C e n t r o c l i e i s  punctu- 
l a t a  Navas. Tunisia:  Tozeur, May 17, 1984, 
R. B.  M i l l e r ,  L. A. S t a n g e  ( 1  M C ,  3 r d  
i n s t a r  s k i n ) .  
Fadr ina  Navas 1912 
(F igs .  5 ,  14,  26) 
D e s c r i p t i o n :  Head c a p s u l e  ( 1 )  3.0 m m  
l o n g ,  2.3 w i d e ;  m a n d i b l e  1.0 l o n g ,  .5 
w i d e ;  a n t e r i o r  marg in  o f  c l y p e a l - l a b r u m  
v a r i a b l e ,  s i n u a t e ,  o r  p roduced  a s  v e r y  
b road ly - rounded  l o b e ;  d i s t a l  palpomere o f  
l a b i u m  a b o u t  2  t i m e s  l o n g e r  t h a n  w i d e ;  
sensory  opening not bulging;  mandible very  
b road  a t  l e v e l  o f  t o o t h  1 and beyond t o  3;  
t o o t h  3  a t  l e a s t  1.5 t i m e s  l o n g e r  t h a n  
t o o t h  2; u s u a l l y  1 s e t a  be tween  t e e t h ;  
s e t a e  on e x t e r i o r  margin of  mandible r e l a -  
t i v e l y  long, some a lmos t  1 /3  g r e a t e s t  man- 
d i b u l a r  w i d t h ;  v e n t r a l  h e a d  c a p s u l e  
glabrous;  abdomen wi th  numerous long, black 
s e t a e  on s t e r n i t e s  I - V I I ;  s t e r n i t e s  V I I I  
and I X  w i th  numerous s h o r t ,  b lun t ,  peg- l i k e  
s e t a e ;  s t e r n i t e  I X  b l u n t l y  rounded. 
The l a r v a e  o f  F a d r i n a  r e p r e s e n t  an 
extreme 3-toothed mandible type  where t he  
t e e t h  a r e  ve ry  c l o s e  toge ther  and near  t he  
base o f  a  s t r o n g l y  broadened mandible (Fig. 
14) .  
B e h a v i o r :  La rvae  move backward  o r  
forward,  bu t  a r e  r e l u c t a n t  t o  run  forward. 
L a r v a e  we re  found  l i v i n g  i n  open  sand .  
Larvae pursue prey by digging r a p i d l y  back- 
ward and then whipping t he  head backward t o  
grasp  prey when they a r e  beneath it. They 
never  ran forward a f t e r  prey. Two s p e c i e s  
o f  F a d r i n a  we re  r e a r e d .  I n  one  s p e c i e s ,  
t h e  a n t e r i o r  m a r g i n  o f  the  clypeal- labrum 
i s  s i n u a t e ,  t h e  a n t e n n a e  a r e  e q u a l  i n  
length  t o  t he  b a s a l  width of  t he  mandible, 
and t o o t h  3  i s  t w i c e  a s  l o n g  a s  t o o t h  2. 
I n  t h e  o t h e r  s p e c i e s ,  t h e  a n t e r i o r  m a r g i n  
o f  t h e  c l y p e a l - l a b r u m  i s  p roduced  a s  a  
b r o a d l y - r o u n d e d  l o b e ,  t h e  a n t e n n a e  a r e  
t w i c e  a s  l o n g  a s  t h e  b a s a l  w i d t h  o f  t h e  
m a n d i b l e ,  and t o o t h  3  i s  1.5 t i m e s  l o n g e r  
t h a n  t o o t h  2. 
L a r v a e  S t u d i e d :  SOUTH AFR1CA:Cape 
Province,  4  km. N. Clanwil l iam, January 30, 
1983,  R. B. M i l l e r ,  L. A. S t a n g e  ( 1  SC); 
B a i n e s  Kloof  ( 3  MC,  1 SC). 
B e o c l i s i s  Navas 1923 
(F igs .  11, 1 7 ,  25) 
R e f e r e n c e s :  Adams (19361, Mathew (1950) 
D e s c r i p t i o n :  Head capsule  (1) 4.12 mm 
l o n g ,  3.31 w i d e ;  m a n d i b l e  1.9 l o n g ,  .66 
w i d e ;  a n t e r i o r  m a r g i n  o f  c l y p e a l - l a b r u m  
weak ly  s i n u a t e ,  s l i g h t l y  e m a r g i n a t e  a t  
m i d d l e ;  a n t e n n a  much l o n g e r  t h a n  b a s a l  
w i d t h  o f  m a n d i b l e ;  d i s t a l  p a l p o m e r e  o f  
l a b i u m  a b o u t  2  t o  2.5 t i m e s  l o n g e r  t h a n  
wide; mandible broadened a t  l e v e l  o f  t oo th  
1, d i s t a n c e  b e t w e e n  t e e t h  1 and 3  l o n g e r  
t h a n  g r e a t e s t  m a n d i b u l a r  w i d t h ;  t o o t h  3  
s l i g h t l y  l o n g e r  t h a n  2  wh ich  i s  s l i g h t l y  
l o n g e r  t h a n  1; t o o t h  i n t e r v a l s  v a r y  (2  
s p e c i e s  s e e n ) ,  t o o t h  2  c l o s e r  t o  t o o t h  3  
( sp .  A ,  F i g .  1 7 )  o r  t o  t o o t h  1 ( sp .  B ) ;  
s e t a e  on e x t e r i o r  margin of  mandible extend 
from nea r  base t o  l e v e l  o f  too th  3,  longes t  
s e t a e  about 1 /4  g r e a t e s t  mandibular width;  
v e n t r a l  s u r f a c e  o f  head c a p s u l e  g l a b r o u s ;  
abdomen w i t h  l o n g ,  b l a c k ,  h a i r - l i k e  s e t a e  
on s t e r n i t e s  I - V I I ;  s t e r n i t e s  V I I I  and I X  
w i t h o u t  s h o r t ,  p e g - l i k e  s e t a e ,  b u t  s h o r t ,  
p o i n t e d  s e t a e  p r e s e n t  e s p e c i a l l y  a l o n g  
mid l ine ;  s t e r n i  t e  I X  b l u n t l y  rounded. 
We have s t u d i e d  only  2  preserved  l a r -  
v a e  f rom A u s t r a l i a  which  r e p r e s e n t  2 d i f -  
f e r e n t  s p e c i e s .  I t  i s  p o s s i b l e  t h a t  a t  
l e a s t  1 o f  t h e s e  c o u l d  be C o s i n a  Navas. 
The l a r g e  s i z e  o f  b o t h  l a r v a e  p r e c l u d e s  
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10 Vella fal lax 11 Heoclisis sp. 
12 Synclisis baetica 
them from being U e a t r e s s a  Navas, t he  t h i r d  
known genus from Aus t r a l i a .  
B e h a v i o r :  Mathew (1950)  s t a t e d  t h a t  
t h e s e  l a r v a e  o n l y  move backward.  Adams 
(1936)  r emarked  t h a t  some s p e c i m e n s  w e r e  
found  a t  t h e  b a s e  o f  t r e e s .  M a n s e l l  ( p e r -  
s o n a l  c o m m u n i c a t i o n )  h a s  r e a r e d  a t  l e a s t  
one s p e c i e s  found  u n d e r  r o c k  o v e r h a n g s  i n  
Aus t ra l ia .  H e  observed t h a t  t he  l a r v a e  can  
walk forwards w i t h  g r e a t  a g i l i t y ,  bu t  ve ry  
seldom seem t o  do t h i s ,  p r e f e r r i n g  t o  move 
backwards  t h r o u g h  t h e  s and  when p u r s u i n g  
prey and leave  conspicuous t r a cks .  
L a r v a e  S t u d i e d :  AUSTRALIA? Queensland, 
n e a r  Hughender.  S e p t e m b e r  7. 1972. R. E. 
Woodruff (1 FSCA); 3  m i l e s  S. Woods tock ,  
Sep t embe r  6 ,  1972 ,  R. E. Woodruff  ( 1  FSCA). 
13 Syngenes longicornis 
P a r a n t h a e l i s i s  Banks 1907 
(F igs .  1, 6 ,  19, 23) 
R e f e r e n c e s 8  Hagen (1887).  S t a n g e  
(1970, 1980) 
D e s c r i p t i o n :  Head capsu l e  (3  b a g e a i )  
2.8 rnm l o n g  . 2.7 w ide ;  m a n d i b l e  .9 l o n g ,  
.5 wide; a n t e r i o r  margin o f  c lypea l - labrum 
n o t  produced med ia l l y ,  roundly emarg ina te ;  
d i s t a l  palpomere o f  labium about  1.5 t i m e s  
longer  than wide, sensory  opening l a r g e  and 
bulging;  antenna wi th  about  11 segments  and 
s h o r t e r  than b a s a l  wid th  o f  mandible; man- 
d i b l e  o n l y  s l i g h t l y  b roadened  a t  l e v e l  o f  
t o o t h ;  m a n d i b l e  w i t h  1 t o o t h ;  m a n d i b l e  
w i t h o u t  s e t a e  e x c e p t  f o r  s h o r t  s e t a e  o n  
e x t e r i o r  margin from base t o  about l e v e l  o f  
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t o o t h ;  v e n t r a l  s u r f a c e  o f  head  c a p s u l e  
g l a b r o u s ;  abdomen w i t h  s h o r t  h a i r - l i k e  
s e t a e  on s t e r n i t e s  I - V I I ;  s t e r n i t e s  V I I I  
and I X  w i t h  numerous p e g - l i k e  d i g g i n g  
se t ae ;  s t e r n i t e  I X  b lun t ly  rounded. 
The o n e - t o o t h e d  mand ib l e  i s  u n i q u e  
among known genera of  the t r i b e .  a l s o ,  the  
reduct ion  of  the  antenna i s  shared only  by 
C e n t r o c l i s i s  and one spec i e s  of  P a d r i n a .  
Behavior :  These l a r v a e  a r e  found i n  
sand  dune a r e a s  and f l a t  a r e a s  o f  d e e p  
sand ,  and move bo th  f o r w a r d  and backward  
r a p i d l y .  C o l o n i e s  f rom Nevada and C a l i -  
f o r n i a  f e d  w i t h  d i f f i c u l t y  b u t  P. h a g e n i  
(Banks) from Baja Ca l i fo rn i a  and P a r a n t h a -  
c l i s i s  sp.  f rom F l o r i d a  f e d  on l e p i d o p -  
t e r o u s  l a r v a e  and were  r e a r e d .  F i e l d  ob-  
s e r v a t i o n s  i n  Nevada showed P. n e v a d e n s i s  
t o  be  f e e d i n g  on l e p i d o p t e r o u s  l a r v a e  and 
b e e t l e  l a rvae  of the  family Coccinel l idae.  
Larvae d i g  r a p i d l y  backward a f t e r  prey and 
g r a b  i t  by wh ipp ing  t h e i r  head  backward  
a f t e r  t h e y  a r e  u n d e r n e a t h  i t .  They n e v e r  
pu r sue  p rey  by r u n n i n g  fo rward .  None o f  
t h e  s p e c i e s  f e e d  c o n s t a n t l y ,  a t  l e a s t  i n  
the labora tory ,  but  those from Nevada have 
prolonged per iods  of diapause corresponding 
t o  t h o s e  p e r i o d s  o f  t h e  y e a r  when t h e i r  
h a b i t a t  has cons tan t  sub-freezing tempera- 
t u r e  s .  
Larvae Studied: P a r a n t h a c l i s i s  hageni  
(Banks).  MEXICOtBa j a  C a l i f o r n i a ,  Chapa la  
Dry Lake, June 20, 1983,  R. B. M i l l e r ,  L. 
A. S t ange  (4  SC, FSCA); CALIF0RNIA:Inyo 
County, S t o v e p i p e  W e l l s ,  Death V a l l e y ,  
J a n u a r y  3,  1965,  F. P a r k e r ,  L. A. S t a n g e ,  
(20 SC, FSCA); San B e r n a r d i n o  County,  Ke l -  
s o ,  August 15 ,  1973,  R. 33. M i l l e r  ( 1  MC).  
P a r a n t h a c l i s i s  sp .  FL0RIDA:Gulf 
County, St.  Joseph's Peninsula,  November 1, 
1978,  L. A. S t a n g e  ( 1  FSCA, 1 MC). 
P a r a n t h a c l i s i s  c o n g e n e r  (Hagen) .  
NEVADA: S t o r e y  County,  27 m i l e s  E. Reno, 
August 9 ,  1980 (11  M C ,  SC, FSCA, from 
e g g s ) ;  Washoe County,  4 m i l e s  N. Nixon, 
J anua ry  4 ,  1981,  R. B. M i l l e r  ( 4  M C ,  SC). 
P a r a n t h a c l i s i s  n e v a d e n s i s  Banks. 
NEVADA:Washoe County,  Pyramid Lake,  J u n e  
10 ,  1980, R. B. M i l l e r  (1  MC). 
Phanoc l i s i s  Banks 1913 
(F igs .  7 ,  15, 24) 
D e s c r i p t i o n :  Head c a p s u l e  (1)  3.9 m m  
l o n g ,  3.2 w ide ;  mand ib l e  1.5 l ong ,  .8 w ide ;  
a n t e r i o r  margin of clypeal-labrum produced 
a s  a  r o u n d e d  l o b e ,  s l i g h t l y  i n d e n t e d  
medial ly;  d i s t a l  palpomere of  l a b i u s  about 
3  t i m e s  l o n g e r  t h a n  wide ,  s e n s o r y  o p e n i n g  
s m a l l ,  n o t  b u l g i n g ;  an t enna  l o n g e r  t h a n  
basa l  width of  mandible; mandible g r e a t l y  
broadened  a t  l e v e l  o f  t o o t h  1, d i s t a n c e  
be tween  3  t e e t h  e q u a l  t o  o r  s l i g h t l y  l e s s  
than g r e a t e s t  width of  mandible; mandibular 
t o o t h  2  l o n g e r  t h a n  t o o t h  3 ,  t o o t h  2  some- 
what  c l o s e r  t o  1 t h a n  t o  3; u s u a l l y  1 s e t a  
between t e e t h ;  s e t a e  on e x t e r i o r  margin of 
mandible about a s  long a s  one-half mandibu- 
l a r  width;  v e n t r a l  su r f ace  of head capsule  
glabrous;  s t e r n i t e s  V I I I  and I X  wi th  numer- 
ous  p e g - l i k e  d i g g i n g  s e t a e ;  s t e r n i t e  I X  
b l u n t l y  rounded. 
Behav io r :  These  l a r v a e  e x h i b i t  o n l y  
backward movement and were  found i n  sand  
dune h a b i t a t s .  They d i g  very r a p i d l y  a f t e r  
Prey 
L a r v a e  S t u d i e d :  P h a n o c l i s i s  l o n g i -  
c o l l i s   ambu bur). TUNISIA: 30 km. NW Gafsa, 
Qued e l  Kebid ,  May 15 ,  1984,  R. B. M i l l e r ,  
L. A. S t a n g e  ( 4  MC,  SC). EGYPT:Abu Rawash 
( n e a r  ~ a i r o ) ,  May 30,  1984,  R. B. M i l l e r ,  
L. A. S t ange  (2 M C ,  2  SC). 
S y n c l i s i s  Navas 1919 
(F igs .  8 ,  12) 
R e f e r e n c e s :  Redtenbacher (18841, P r i n c i p i  
(19471, S t e f f a n  (1975) 
D e s c r i p t i o n :  Head c a p s u l e  (3 )  4.7 m m  
l o n g ,  3.5 wide ;  mand ib l e  2.0 l ong ,  .6 w i d e ;  
a n t e r i o r  margin of clypeal-labrum not pro- 
duced medial ly,  s l i g h t l y  emarginate medial- 
l y ;  d i s t a l  pa lpomere  o f  l a b i u m  a b o u t  2  
t i m e s  l o n g e r  t h a n  wide ,  s e n s o r y  o p e n i n g  
moderately l a r g e  and bulging;  antenna wi th  
about 13 segments, longer than b a s a l  width 
of  mandible; mandible weakly broadened a t  
l e v e l  o f  t o o t h  1, w i d t h  a t  t h i s  p o i n t  l e s s  
than length  between base and tooth  1; man- 
d i b l e  t y p i c a l l y  w i th  1 s e t a  between t e e t h  1 
and 2, 2 s e t a e  between t ee th  2 and 3, s m a l l  
s e t ae  on e x t e r i o r  margin of  mandible from 
near  base t o  about too th  2; mandible w i th  3  
t e e t h ,  t o o t h  3  l o n g e r  t h a n  2  wh ich  i s  
l o n g e r  t h a n  1; t o o t h  2  c l o s e r  t o  1 t h a n  t o  
3; v e n t r a l  s u r f a c e  o f  head c a p s u l e  g l a b -  
r o u s ;  d i s t a l  pa lpomere  o f  l a b i u m  a b o u t  2  
t imes  longer than wide; abdomen wi th  f i n e ,  
p a l e ,  h a i r - l i k e  s e t a e  on s t e r n i t e s  I - V I I ;  
s t e r n i t e s  V I I I  w i t h o u t  s h o r t ,  p e g - l i k e  
s e t a e ;  s t e r n i t e  IX pointed (Fig. 8) .  
The s h a p e  o f  t h e  l a s t  s t e r n i t e s  
(broadly pointed)  i s  d i s t i n c t i v e  a s  i s  the  
shape of t he  mandible (evenly tapered  from 
tooth  1  t o  3), showing the  most s i m i l a r i t y  
t o  Syngenee. However, the  a n t e r i o r  margins 
o f  t h e  c l y p e a l - l a b r u m  of  t h e  2  g e n e r a  a r e  
q u i t e  d i f f e r e n t .  
Behavior :  These l a rvae  a r e  very f a s t  
runners  and f a s t  burrowers, p r e f e r r i n g  open 
sand dune areas .  They w i l l  run forward o r  
d ig  backward a f t e r  prey. 
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14 Fadrina sp. z mm. 
16 Acanthacl is is sp. 
- 15 Phanoclisis longicollis 
17 Heoclisis sp 
18 Centroclisis punctulata 
L a r v a e  S t u d i e d :  S y n c l i a i s  b a e t i e a  
(Rambur). SPA1N:San Luear de Barrameda, (6  
SC); TUNISIA:Bizer te ,  May 28, 1984 ,  R. B. 
M i l l e r ,  L. A. S t a n g e  (10  SC, FSCA, 10  MC); 
EGYPT:Hannovil Beach (SW o f  A l e x a n d r i a ) ,  
J u n e  7 ,  1984 ,  R. B. Miller ,  L. A. S t a n g e  (4 
MC, SC). 
19 Paranthaclisis hageni 
Syngenes Kolbe 1897 
=Onclus Navas 1912) 
( ~ i g s .  9 ,  13)  
D e ~ c r i p t i o n :  Head c a p s u l e  ( 3 )  3.5 m m  
l o n g ,  2.8 w i d e ;  m a n d i b l e  1.60 l o n g ,  .5 
w i d e ;  a n t e r i o r  m a r g i n  o f  c l y p e a l - l a b r u m  
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produced a s  a  rounded lobe;  antenna longer  
than basa l  width of mandible; d i s t a l  palpo- 
mere o f  l ab ium a b o u t  2  t i m e s  l o n g e r  t h a n  
w ide ,  s e n s o r y  o p e n i n g  s m a l l ,  n o t  b u l g i n g ;  
mand ib l e  m o d e r a t e l y  broadened a t  l e v e l  of 
t o o t h  1  ( ~ i ~ .  1 3 ) ;  m a n d i b l e  w i t h  d i s t a l  
tooth much longer  than middle t o o t h ,  t oo th  
1 and 2  much c l o s e r  t o g e t h e r  t h a n  t o o t h  2  
and 3 ;  d i s t a n c e  be tween  t e e t h  somewhat  
l o n g e r  ( a b o u t  1.5 t i m e s )  t h a n  g r e a t e s t  
mandibular width;  u s u a l l y  2  s e t a e  between 
t e e t h  1 and 2  and be tween  t e e t h  2  and 3; 
s e t a e  on e x t e r i o r  m a r g i n  o f  m a n d i b l e  a t  
l e a s t  113 length  o f  mandible, ex tending  t o  
too th  3; abdomen w i t h  on ly  5  pa le  s e t a e  on 
s t e r n i t e s  I - V I I ;  s t e r n i t e  V I I I  w i th  weakly 
produced d igging  s e t a e ,  no peg- l ike  s e t a e ;  
s t e r n i t e  I X  wi th  many sma l l  peg- l ike  s e t a e ;  
s t e r n i t e  I X  pointed.  
Syngenes  l a rvae  a r e  d i t i ngu i shed  from 
o t h e r  a c a n t h a c l i s i n e  l a r v a e  by t h e  median 
l o b e  o f  t h e  c l y p e a l - l a b r u m  i n  combinat ion 
w i th  the  l a ck  of t he  peg- l ike  d igg ing  s e t a e  
on s t e r n i t e  V I I I .  A l s o ,  t h e  m a n d i b l e  i s  
r e l a t i v e l y  s l e n d e r  w i t h  t o o t h  1 and 2  
c l o s e r  t o g e t h e r  t h a n  2  and 3. Too th  3  i s  
t h e  l o n g e s t  i n  c o n t r a s t  t o  most  g e n e r a  i n  
t h e  t r i b e .  The 9 t h  s t e r n i t e  i s  p o i n t e d  
(F ig .  9 ) ,  mos t  s i m i l a r  t o  t h e  c o n d i t i o n  o f  
S y n c l i s i s .  
Behav io r :  We observed l a r g e  numbers of 
l a rvae  i n  sand dune a r e a s  of  c o a s t a l  South 
A f r i c a .  They c a n  r u n  f a s t  f o r w a r d  and  
burrow quickly. They use both of t h e  capa- 
b i l i t i e s  i n  c a p t u r i n g  prey.  I n  Sou th  
A f r i c a ,  t h e i r  p r e y  c o n s i s t e d  m o s t l y  o f  
l a r g e  sand-burrowing Lepidoptera  la rvae .  
Larvae Studied: Syngews l o n g i c o r n i s  
(Rambur ) .  SOUTH AFRICA:Natal ,  Warner  
Beach, 10 mi l e s  S. of Durban, January 1983, 
R. B. M i l l e r ,  L. A. S t a n g e  (10  SC, FSCA, 11 
Mc); Cape Province,  Mossel Bay, January 26, 
1983,  R. B. M i l l e r ,  L. A. S t a n g e  ( 1  SC). 
Vel la  Navas 1913 
(Figs.  10 ,  21) 
(=Gyroplectron Esben-Petersen 1928) 
R e f e r e n c e s :  Hagen (1873 ,  18871, S t a n g e  
(1970, 1980) 
D e s c r i p t i o n :  Head c a p s u l e  ( 4 )  4.2 m m  
l o n g ,  3.5 w ide  ( f a l l a x )  o r  4.7 l o n g ,  3.8 
w ide  ( a m e r i c a n a ) ;  m a n d i b l e  1.1 l o n g ,  .6 
wide  ( f a l l a x )  o r  1.9 l o n g ,  .7 w ide  ( a m e r i -  
c ana ) ;  a n t e r i o r  marg in  of  c l y p e a l - l a b r u m  
(Fig. 10) n e a r l y  s t r a i g h t ,  weakly indented 
a t  m i d d l e ;  a n t e n n a  much l o n g e r  t h a n  b a s a l  
width of mandible; d i s t a l  palpomere about 3  
t i m e s  l o n g e r  t h a n  w i d e ,  s e n s o r y  a r e a  mod- 
e r a t e l y  l o n g ,  b u l g i n g ;  m a n d i b l e  weak ly  
b roadened  a t  t o o t h  1, w i d t h  a t  t h i s  p o i n t  
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l e s s  t h a n  b e t w e e n  b a s e  o f  m a n d i b l e  and 
t o o t h ;  3  m a n d i b u l a r  t e e t h  e v e n l y  s p a c e d ,  
t o o t h  2  and 3  a r e  n e a r l y  e q u a l  i n  l e n g t h ,  
l o n g e r  t h a n  t o o t h  1; v e n t r a l  s u r f a c e  o f  
head capsu l e  dense ly  s e t o s e ;  s t e r n i t e  V I I I  
and I X  d e n s e l y  s e t o s e ,  many l o n g  t r u n c a t e  
s e t a e ,  no peg- l ike  s e t a e ,  but s h o r t ,  po in t -  
e d  s e t a e  on  s t e r n i t e  V I I I ;  s t e r n i t e  I X  
b l u n t l y  rounded. 
The dense ly  pubescent v e n t r a l  s u r f a c e  
o f  t h e  head  c a p s u l e  i s  a  d i a g n o s t i c  c h a r -  
a c t e r  i n  t he  t r i b e .  
Behavior: We have found the  l a rvae  i n  
dunes  (V. a s s i r i l i s )  and i n  f a i r l y  d e e p  
t r a c t s  o f  s and  (V. a m e r i c a n a  and V. f a l -  
l a x ) .  These  l a r v a e  o n l y  move backward  
through the  sand l eav ing  conspicuous t r a i l s  
on t h e  s u r f a c e .  V. a m e r i c a n a  h a s  been 
o b s e r v e d  f e e d i n g  on  Hyrmeleon  l a r v a e  i n  
F lo r ida .  
L a r v a e  S t u d i e d :  V e l l a  a m e r i c a n a  
(Drury). FL0RIDA:Highland County,  5 m i l e s  
S. S e b r i n g ,  March 12 ,  1980,  R. B. M i l l e r ,  
L. A. S t a n g e  ( 3  FSCA, SC); Archbold  Bio-  
l o g i c a l  S t a t i o n ,  March 13 ,  1980 ,  R. B. 
M i l l e r ,  L. A. S t a n g e  (2 SC, 2  MC); Okaloosa  
County ,  2  m i l e s  N. H o l t ,  O c t o b e r  15 ,  1983 ,  
L. A. S t a n g e  (2  SC). 
V e l l a  a s s i m i l i s  Banks. PERU:La Liber -  
t a d ,  La redo  Sand H i l l s ,  J u l y  1, 1974,  L. A. 
S t a n g e  (30  SC); J u l y  1 6 ,  1982,  R. B. M i l -  
l e r ,  L. A. S t a n g e  (2  SC, 4 MC). 
V e l l a  f a l l a x  f a l l a x  (Rambur). M E X I -  
C0:Ba j a  C a l i f o r  i a  Sur,  J u n c a l i t o  Beach, May 
1983,  R. B. M i l l e r ,  L. A. S t a n g e  (2  SC, 2  
MC); T a m a u l i p a s ,  San An ton io ,  J u n e  26 ,  
1981 ,  R. B. M i l l e r ,  L  A. S t a n g e  ( 1  FSCA, 1 
MC) . 
Vel l a  f a l l a x  h a i t i e n s i s  Smith. FLORI- 
DA:Monroe County, Bahia Honda, October 17, 
1982 ( 1  SC, 9  MC). 
Higher Category La rva l  Cha rac t e r s  
To h e l p  i d e n t i f y  l a r v a e  o f  t h e  t r i b e  
A c a n t h a c l i s i n i  we a r e  p r o v i d i n g  a  key  t o  
the  s u b f a m i l i e s  and t r i b e s  of Myrmeleonti- 
dae. However, many genera (about 75%) a r e  
unknown i n  t he  l a r v a l  s t age  a s  a r e  s e v e r a l  
t r i b e s  ( ~ a u l i n i ,  P s e u d i m a r i n i ,  P o r r e r i n i )  
and many s u b t r i b e s  ( D i m a r e l l i n a ,  P e r i -  
c l y  s  t i n a ,  V o l t o r i n a ,  A c a n t h o p l e c t r i n a ,  
e t c . )  a r e  unknown t o  d a t e  i n  t h e  l a r v a l  
s t a g e .  T h e r e f o r e ,  t h e  f o l l o w i n g  key  w i l l  
u n d o u b t e d l y  n o t  f i t  a l l  t h e  g e n e r a ,  
e s p e c i a l l y  h i g h l y  s p e c i a l i z e d  genera,  and 
should be considered a s  a  p r e l im ina ry  key. 
I t  i s  obvious t o  us  t h a t  t he  Dendro leont in i  
and N e m o l e o n t i n i  ( i n c l u d i n g  G l e n u r i n i ,  
C r e o l e o n t  i n i ,  F o r m i c o l e o n t i n i ,  e t  c.) a r e  
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c lose ly  re la ted ,  and therefore  some genera t i o n  o f  t h e  t e r m i n a l  abdominal  segments  
may o v e r l a p  i n  s t r u c t u r e .  The Brachy- (highly modified digging se tae ,  presence o r  
nemurini includes the t r i b e s  Gepini, Myrme- absence of submedial  t e e t h  on s t e r n i t e  
cae lu r in i  and Nesoleontini according t o  our V I I I ) ,  t h e  shape of  t h e  mandible ,  t h e  de- 
l a r v a l  s tudies ,  but some bizarre  larvae  a r e  velopment of  t h e  l a b i a l  pa lpus ,  and t h e  
apparen t  i n  t h i s  t r i b e  (Gnopholean, J s f -  s t r u c t u r e s  o f  t h e  meso thorac ic  s p i r a c l e s  
fue l i a )  which d i s t o r t s  the c l e a r  d e f i n i t i o n  (borne on tuberc les  or not) appear t o  o f f e r  
of  t h i s  group. I n  g e n e r a l ,  t h e  modi f i ca -  s i g n i f i c a n t  t r i b a l  characters.  
Key t o  Subfamilies and Tribes of Myrmeleontidae 
LARVAE 
(Por re r in i  unknown) 
1. Terg i t e  I X  with median lobe bearing median ac le ro t i zed  process or s t e r n i t e  
I X  with highly modified p a i r  (or more) of  digging se tae  (blade-l ike t o  
broadly t r i a n g u l a r ) ;  s t e r n i t e  V I I I  with pa i r  of  submedial t ee th  near poster-  
i o r  margin ............................................................... 2 
Tergi te  I X  without median lobe hearing sc le ro t i zed  process; s t e r n i t e  I X  
without highly modified digging se tae ;  s t e r n i t e  V I I I  with or without submed- 
i a l  t e e t h  near pos te r io r  margin ................. Myrmeleontinae ........ 3 
2. Tergi te  I X  with median lobe bearing median sc le ro t i zed  process; s t e r n i t e  I X  
without highly modified digging spines;  s t e r n i t e  V I I I  with inconspicuous 
submedial t ee th ;  mandible with 3 t ee th ;  Aust ra l ia  ......... Stilbopteryginae 
Tergi te  I X  with median lobe without sc le ro t i zed  median process; s t e r n i t e  I X  
with p a i r  (or  more) of submedian digging se tae  g r e a t l y  enlarged a s  blade- 
l i k e  t o  broadly t r i angu la r  processes (except some Dimarea); s t e r n i t e  V I I I  
with well developed submedian t ee th  near poster ior  margin $mandible with 2 t o  
5 tee th;  widespread except Aust ra l ia  and North America .......... Palparinae 
3. Labial  palpus shor te r  than basal  width of  mandib1e;mesothoracic s p i r a c l e  not 
borne on tuberc le ;  head without dol ichas ters ;  backward movement only (many 
genera) or  backward and forward ......................................... 4 
Labial  palpus longer than basal  width of mandible o r  mesothoracic sp i rac le  
borne on tuberc le ;  head o f t en  with do l i chas te r s ;  backward and forward move- 
ment ..................................................................... 5 
4. Mandible with some se tae  on e x t e r i o r  margin a s  long o r  longer than g r e a t e s t  
mandibular width; s t e r n i t e  V I I I  with p a i r  of inconspicuous submedian t ee th  
near pos te r io r  margin ; make p i t f a l l  t r aps  ................... Myrmeleontini 
Mandible with longest  se tae  on e x t e r i o r  margin l e s s  than one-half greates t  
mandibular width; s t e r n i t e  V I I I  without t ee th  on nubapical margin; p i t f a l l  
t r aps  absent ............................................... Acanthaclisini  
5. Mandible with d i s t a l  tooth equal t o  or shor te r  than middle tooth ,  d i s t a l  
tooth o f t en  s e t  a t  d i f f e r e n t  angle (acute p ro jec t ing  a n t e r i o r l y ) ,  usually 
middle tooth c lose r  t o  d i s t a l  tooth than t o  basal  tooth;  s t e r n i t e  V I I I  often 
with p a i r  of  inconspicuous submedial t ee th  near pos te r io r  margin (absent in 
Aophia, Scotalaon); s c o l i  usually absent on abdomen and much reduced on tho- 
rax (known exceptions e r e  Gnopbalem and J a f f u e l i a )  ( includes Gepini. Neso- 
l e o n t i n i ,  and Myrmecaelurini) .............................. Brachynemurini 
Mandible with d i s t a l  tooth longer than middle tooth  (Glenurns with 2 teeth).  
t ee th  more or l e s s  p a r a l l e l  and usually equ id i s t an t ;  s t e r n i t e  V I I I  with o r  
without submedian tee th;  s c o l i  o f t en  developed on thorax, l e s s  common on ab- 
domen .................................................................... 6 
6. Mesoscutum usua l ly  with t u f t  of se tae  a t  middle; 9 th  abdominal segment near- 
l y  a s  long a s  wide ......................................... Dendroleontini 
Nesoscutum without t u f t  of  s e t a e  a t  middle; 9 th  abdominal segment a t  l eaa t  
2 times wider than long ....................................... Nemoleontini 
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G e n e r a  S t u d i e d  ( L a r v a l  s t a g e )  
(Approximate number of  genera 
i n  parentheses) 
P s l p a r i n a e  (14): 
Palper in i  (9). Roma, P a l p a r e s ,  S t e n a r e s  
D i m a r i n i  ( i n c l u d e s  E c h t h r o m y r m i c i n i )  
( 3 ) ~  Dimares 
Maulini (1)s None 
Pseudimarini (1): None 
Sti lbopteryginae (2): St i lbopteryx 
Wyrmeleontinae (138)~  
A c a n t h a c l i s i n i ( 1 4 ) r  A c a n t h a c l i s i n ,  Cen- 
troclisis, Fsdrina, Heoeliaia, Pbmo- 
cl isis ,  P a r a n t h a c l i s i s ,  S y n c l i s i s ,  
Syngenes, Vella 
B r a c h y n e m u r i n i  ( i n c l u d e s  Gep in i ,  I s o -  
l e o n t i n i ,  Myrmecae lu r in i ,  Nesoleon- 
t i n i )  Abatoleon, Ameromyia, Brachyne- 
-urus, Chactoleou, Cueta, Purgel- 
l a ,  Gcpua, Gnopholeon, J a f f u e l i a ,  
Lemolerus, Wenkeleon, Wyrmecaelurus,  
Nophis, Scotoleon, S o l t t r  
Dendro leon t in i  (31)s Bankisus ,  Dendro- 
leon, Tricholton 
Myrmeleontini (5): Wyrmeleon, Weelins 
N e m o l e o n t i n i  ( i n c l u d e s  D i s t o l e o n t i n i  
Formicaleontini, Protoplect r in i .  Creo- 
l e o n t i n i ,  Obini .  Nyut in i .  G l e n u r i n i ,  
D i m a r e l l i n i )  (64): Creoleon,  Dfs to -  
l eon ,  Elaehyleon,  Eremoleon. Gymnoc- 
n e r i a .  Glenurns ,  Navasoleoa. Reuro- 
leon. Obus. Psamroleon 
Adams, N. B. 1936. Ant-lions. Austral ian 
Hus. Hag. 6~22-25 .  
Brauer ,  F. M. 1855. B e i t r a g e  s u r  Kennt- 
n i s s  d e r  Vervandlung d e r  Neuroptera.  
Ueber das Vorkommerund und d i e  Leben- 
s w e i s e  d e r  A c a n t b a c l i o i a  o e c i t a n i c a  
V i l l e r s .  Verh. 7,001. Bat. Wien. 5:l- 
10, 1 p l a t e .  
Hagen, H. 1873. Die Larven von Wyrme- 
leon.  S t e t t i n .  ent .  Ztg. 34:249-295. 
Hagen, H. 1887. S t r a y  n o t e s  on Myrme- 
l eon idae .  P a r t  2. Canadian Entomol. 
19~147-156. 
Mathew. W. 1950. Notes on t h e  a n t - l i o n s  
of  t h e  s u b f a m i l y  Myrmeleontinae.  W. 
A u s t r a l i a n  Nat. ( ~ e r t h )  2864-66. 
Navas ,  L. 1912.  N o t a s  S o b r e  Mirme-  
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10x29-97. 
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S t u d i o  d e i  " N e u r o t t e r i "  I t a l i -  
an i .  V I .  S y n c l i s i s  b a e t i c a  Ramb. 
Bol l .  1st. Ent. U. Bologna 1 6 ~ 2 3 4 -  
LJ>.  
Redtenbacher ,  J. 1884. U b e r s i c h t  d e r  
H y r m e l e o n i d e n - L a r v e n .  Denkschr .  
Akad. Wiss. Wien 48~335-368,  Figs.  
1-118. 
S t a n g e ,  L. A. 1970. R e v i s i o n  o f  t h e  
a n t - l i o n  t r i b e  B r a c h y n e m u r i n i  Of 
North America. Univ. C a l i f .  Publ. 
Entomol. 55x1-192. 
S tange ,  L. A. 1980. The a n t - l i o n s  o f  
F l o r i d a .  11. G e n e r a  b a s e d  on 
l a r v a e .  F l o r i d a  Dept .  A g r i c .  h 
We thank D r .  Mervyn H a n a e l l  ( P r e t o r i a ,  Consumer Serv.. Div. P l a n t  Indus-  
South Africa) fo r  c r i t i c a l  comments. Lar- t ry ,  Entomol. Circular  22:l-4. 
vae used in t h i s  study a r e  deposited i n  the S t e f f a n .  J. R. 1975. L e s  L a r v e s  de  
following co l l ec t ions t  Florida S t a t e  Col- Fourmi l ions  de l a  Paune de  France.  
l e c t  ion  o f  Arthropods ,  G a i n e s v i l l e .  PL A n n .  S o c .  e n t .  F r .  ( N . S . )  
(FSCA); Robert B. M i l l e r  C o l l e c t i o n ,  Pro- 11(2) 1383-410. 
j e c t  Ci ty .  CA (MC); L i o n e l  A. S tange Col- Willmann, R. 1977. Die Myrmeleontidae 
l e c t i o n ,  G a i n e s i l l e .  FL (SC). Acknow- d e r  D o d e k a n e s f A g a i s .  2001. Jb .  
ledgment i s  made t o  the  National Geographic Syst .  104~98-136 ,  Fig.  1-34, Table. 
S o c i e t y  f o r  a g r a n t  t o  Stange (1977) t o  
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f u s c o u s  w i t h  a  much r e d u c e d  t o r n a l  w h i t e  
p a t c h  e x t e n d i n g  a n t e r i a d  o n l y  a s  f a r  a s  M 3  
( t h i s  p a t c h  e x t e n d s  a t .  l e a s t  i n t o  M 2 - M 3  i n  
e. ebusus ,  a s  w e l l  a s  much f u r t h e r  proxlmad 
a l o n g  i n n e r  m a r g i n  o f  w i n g  a n d  i n t r u d e s  
i n t o  h indwing  c e l l ) .  
Unde r  s u r f a c e  o f  f o r e w i n g  much a s  i n  
nomina te  s u b s p e c i e s ,  b u t  d i s c a l  and  s u b a p i -  
c a l  s p o t s  much s m a l l e r  a n d  less  c l e a r l y  
d e f i n e d .  V e n t r a l  h i n d w i n g  m a r k e d  much a s  
i n  e. e b u s u s  e x c e p t  t o r n a l  w h i t e n i n g  less  
e x t e n s i v e  i n  p r e s e n t  s u b s p e c i e s .  
L e n g t h  o f  f o r e w i n g  o f  m a l e  h o l o t y p e  
19.6 m m ,  t h a t  o f  t h e  s i n g l e  m a l e  p a r a t y p e  
i s  19.9 m m .  
Male g e n i t a l i a  (F ig .  9)  a s  i l l u s t r a t e d  
a n d  i d e n t i c a l  w i t h  t h o s e  o n  n o m i n a t e  s u b -  
s p e c i e s  examined ( a l s o  t h e  i l l u s t r a t i o n  i n  
Godman a n d  S a l v i n  1 9 0 1  [1879-19011 :  p l .  
1 0 2 ,  f i g .  9 ) .  C o n f i g u r a t i o n  o f  v a l v a ,  
c o n v e r g e n t  u n c u s  a r m s  a n d  m a s s i v e  p e n i s  
c h a r a c t e r i s t i c .  
Female  ( F i g s .  3-4 n o m i n a t e  s u b s p e c i e s  
i l l u s t r a t e d  i n  F i g s .  7 - 8 ) :  Head,  t h o r a x ,  
abdomen and appendages  a s  i n  male. 
D o r s a l  f o r e w i n g  d u l l ,  d a r k  f u s c o u s  
w i t h  d i s c a l  a n d  s u b a p i c a l  w h i t e  m a r k i n g s  
r educed  and o v e r s c a l e d  w i t h  brown; o n l y  t h e  
two s p o t s  i n  Cul-Cu a t  a l l  p r o m i n e n t  ( a l l  
s p o t s  v e r y  w e l l  d e z i n e d  i n  n o m i n a t e  e b u -  
S U S ) ;  c e l l  s p o t  ( u s u a l l y  p r o m i n e n t  i n  nomi- 
n a t e  s u b s p e c i e s )  n o t  i n d i c a t e d .  Uppe r  
h i n d w i n g  f u s c o u s  w i t h  w h i t e  m e d i a n  b a n d  
much r e d u c e d  and  o v e r s c a l e d  a n t e r i a d  o f  M 
w i t h  f u s c o u s  ( t h i s  band c o n t i n u o u s  and no$ 
s o  o v e r s c a l e d  f rom c o s t a  t o  i n n e r  marg in  i n  
e b u s u s ,  a s  s h o w n  i n  S e i t z  1 9 2 4 :  p l .  1 8 8 g  
a n d  Godman a n d  S a l v i n  1 9 0 1 :  p l .  1 0 2  [ d a r k  
s o u t h e r n  morphl ) .  
Under s u r f a c e  a s  i n  e. e b u s u s ,  b u t  a l l  
p a l e  f o r e w i n g  m a r k i n g s  reduced.  
L e n g t h s  o f  f o r e w i n g s  o f  t h e  t h r e e  
f e m a l e  p a r a t y p e s  23.1, 23.1 and 21.8 mm.  
F e m a l e  g e n i t - a l i a  ( F i g .  1 0 )  a s  i l l u s -  
t r a t . e d ,  m a s s i v e ,  l a m e l l a  a n t e v a g i n a l i s  s i m -  
p l e ,  l a m e l l a  p o s t v a g i n a l i s  p a p i l l o s e ,  a r e a  
a r o u n d  s t e r i g m a  c o n v o l u t e d  a n d  s o m e w h a t  
complex;  d u c t u s  b u r s a e  b r o a d  l e a d i n g  i n t o  a  
c o r p u s  b u r s a e  t h a t  i s  n o t  v e r y  much  
b r o a d e r .  
D e s c r i b e d  f r o m  f i v e  s p e c i m e n s ,  t w o  
m a l e s  a n d  t h r e e  f e m a l e s ,  f r o m  s o u t h e r n  
Mexico. 
H o l o t y p e  m a l e :  MEXICO: VERACRUZ: 
Catemaco,  v i i i .  [ I 9 1 4 7  (T. E s c a l a n t e ) ;  ma le  
g e n i t a l i a  p r e p a r a t i o n  M4009v  ( L e e  0. 
M i l l e r ) .  
P a r a t y p e s :  same l o c a l i t y  a s  h o l o t y p e ;  
i v .1952  ( o n e  f e m a l e ) ,  v i . 1 9 5 7  ( o n e  m a l e )  ; 
i x .1959  ( o n e  f e m a l e ) ;  MEXICO: CHIAPAS: 
S a n t a  Rosa  C o m i t a n  ( a c t u a l l y ,  S t a .  R o s a  d e  
l a s  M a r g a r i t a s ) ,  i v . 1 9 6 7  ( o n e  f e m a l e ) ;  a l l  
c o l l e c t e d  by T. E s c a l a n t e .  
D i s p o s i t i o n  o f  t y p e s :  e n t i r e  t y p e -  
s e r i e s  i n  t h e  c o l l e c t i o n  o f  t h e  A l l y n  Mu- 
seum o f  Entomology.  
The name r e f e r s  t o  t h e  d a r k e r  c o l o r a -  
t i o n  t h e  u p p e r  s u r f a c e  o f  t h i s  s u b s p e c i e s .  
D i a g n o s i s :  E b u s u s  e b u s u s  n i g r i o r  i s  
s e p a r a b l e  f r o m  t h e  n o m i n a t e  s u b s p e c i e s  
p a r t i c u l a r l y  by t h e  l a c k  o f  p a l e  mark ing  on 
t h e  d o r s a l  f o r e w i n g  a n d  t h e  r e s t r i c t e d  
w h i t e  p a t c h  o f  t h e  d o r s a l  h indwing .  Appa- 
r e n t l y  t h e s e  f e a t u r e s  a r e  s o m e w h a t  c l i n a l  
i n  n a t u r e .  The C h i a p a s  f e m a l e  p a r a t y p e  i s  
p e r h a p s  t h e  d a r k e s t  o f  t h e  l o t ,  and  Panama- 
n i a n  m a t e r i a l  is i n t e r m e d i a t e  be tween  t y p i -  
c a l  n i g r i o r  and  t y p i c a l  e b u s u s  ( t h e  f i g u r e  
i n  Godman a n d  S a l v i n  1 9 0 1 :  p l .  1 0 2 ,  f i g s .  
7-8 i s  a n  example  o f  a  ma le  i n  S t a u d i n g e r ' s  
c o l l e c t i o n  c o l l e c t e d  a t  C h i r i q u i ) .  The  
P a n a m a n i a n  s p e c i m e n s  h a v e  b r o a d e r  w h i t e  
h i n d w i n g  d o r s a l  p a t c h e s  t h a n  Mexican s p e c i -  
mens ,  b u t  t h e  r e s t r i c t e d  f o r e w i n g  p a t c h e s  
a r e  m o r e  r e m i n i s c e n t  o f  t h o s e  o f  M e x i c a n  
m a t e r i a l ;  I h a v e  s e e n  n o  s p e c i m e n s  f r o m  
i n t e r v e n i n g  a r e a s .  
T h e  s u b s p e c i e s  o f  E. e b u s u s  may b e  
d i s t i n g u i s h e d  by t h e  f o l l o w i n g  key:  
1. Male f o r e w i n g  uppe r  s u r f a c e  f u s -  
c o u s  w i t h  w h i t e  p o s t d i s c a l  s p o t s  
w e l l  d e v e l o p e d  f rom M I - M  t o  CuZ- 
2A; w h i t e  p a t c h  on u p p e r  h i n d w i n g  
e n t e r s  c e l l ;  C e n t r a l  a n d  S o u t h  
A m e r i c a .  . . . . . . . . . . . e b u s u s .  
F igs .  9-10: g e n i t a l i a  o f  E b u s u s  e b u s u s  
n i g r i o r ,  new s u b s p e c i e s .  9, h o l o t y p e  male  
( g e n i t a l i a  p r e p a r a t i o n  M-4009-v [ L e e  D. 
M i l l e r ] ) ;  a ,  l a t e r a l  v i e w  o f  g e n i t a l i a ;  b ,  
v e n t r a l  v i ew  o f  uncus ,  g n a t h o s  and tegumen. 
1 0 , p a r a t y p e  f e m a l e  ( g e n i t a l i a  p r e p a r a t i o n  
M-6753-v [ J a c q u e l i n e  Y. M i l l e r ] ) ;  a ,  v e n -  
t r a l  v i e w  o f  e n t i r e  g e n i t a l i a ;  b ,  l a t e r a l  
v i ew  o f  s t e r i g m a l  a r e a .  - 
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1'. Male upper forewing with pale cally read the manuscript. S. R. Steinhau- 
markings absent to obsolescent; ser read and commented upon the manuscript. 
white patch on upper hindwing 
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